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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure enough ohmic contact at an 
interface between a high melting point metal silicide film and silicon in a 
source/drain region. 

SOLUTION: A gate pattern 5 is formed on a silicon substrate 1. on 
opposite sides of which pattern a side wall film 7 is formed and a 
source/drain region 22 is formed, and a high melting point metal silicide 
film 23 is formed on the side of a side wall film 7 in the source/drain 
region 22. The source/drain area 22 includes an lightly doped region 20 
where an impurity is diffused with low concentration and an impurity high 
concentration region 21 where the impurity is diffused with higher 
concentration than the former. A side end of the heavily doped region 21 
on the side of the gate pattern 5 is disposed away from the gate pattern 
5 compared with a side end of the tightly doped region 20. A side end of 
the high melting point metal silicide film 23 is disposed away from the 
gate pattern compared within a side end of the heavily doped region 31. 
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1 

«sx<o^v- h^<^-i-t^hmnxmm.^ivx^^ i t 
mmm^. m2m!^(o^n^^'&m.x^^:y'^-r 

^m2TMt. 

*) nam&xm 2 m'^<D^ma^-< :^>'j£A-r6^ 5 x 

Si, 

<b K V^I*^^}i^i5g-t- 6 Xg t . 

9JMt. %:m^xt£?>Mosm^t^mmi(Dmj^& 



(2) ^^^9- 1 9 9 7 2 0 

2 

miE^5Xmc*5(t-5'1':^>-aA^. v^y =i>'*«^S 
Jc*|-L-C'r;^->'Sr^«)tciT*>i2itf- iricj; fjfT5 wtSr 

n^-^^gjbtciy- h^^t^iry- hmilg|5i:/6^e>?fe 
h-'-'^-v^fl^iS-r'S^lXSi:, 

^2Xei:, 

10 Htne-j^- h^<^— ^'SrSoTsaiEv-y =1 vss-ttcjjs^ 

m^wmm-r^m 3 xg i , 

y ^^-ssc^^sspt-x mBm2JMx<D-^:t>'mK^ 
*) mms.xm 2 mmm(D:^mi st-y msjL 

MIE->y 3 ^-SSSrl^ai-S r i:«cio-C5fe{caAb 

m^v- h^^iS'-vsrs^TSfiiHi/y => i'SKitcflaa 

.^.^mm^mm-^m 7 nut. 

-< hvtrsiisxst, 

ji^^i-smiEBTxstrorafc, Miey-h^<^'-^'*3 

J:mii||g)^^aoTmiav-y ='^'»K±(-ll2Witei^ 
§r*i^fig-fSXmt, 

ntmrn 2 roiifeiy^&^;&{43i •;/ s r i j; , 
hy<^->(DwmKib?,mmm(omm\cms2 

40 4 1 » 1 m^<D^m!^^mmz.msi. 
sy- 1 xst , 

tc» 2 mmm(D^m¥oi:m&mx^ 3^>'aAi-s ^ 2 x 

Si, 

AfriE^^- h^<^-:^i:m'oxmm'yu ='>'mi^±icz.mi 
<ntmm^mmf^-ri>m 3 xst . 

J; 9 •> y 3 :ym^(Dm:mmz.. m^m 2 tmx(d^ 



3 

mem i oymmm^mox^ 2 comm^^m^mi^^ 

Huis V- y =3 v^^nft^as-r s r t j; *3 . gfiiEi^i^,^. 
^JSli i ififE y — K U-Y ^-ffiSeo^sifB i: ^ y f- 

[0 0 0 1 1 

[^e^<OJ®-rS^55«fl MOS OUetal Ox 

ide Semiconductor ) MftffilHl?S?ii:*i LT^V^P^n'S 

So 

[0002] 

5, r CO J; p 1^ y i^-w K&^ffl u ^ytMo s m^W-m 

e<^»it*&t U-Cil. =86*. ^{^04 (a) ~ 
(f) \C7r^-r:)ymi-^hixX\^^i. 124 (a) ~ (f) 

ET (NMOS l>7>'v?:=5.^) (^S!ijt^J<l:*-rtcOT-fc 

[0 0 0 3] r(DSiiit*j£T-tt. 124 (a) icyjk 

*?>tCLOCOSjSfe{;iJ;or7^— K®SYb^2 

«tcj;oTy- h^Ybs^s, jj^y ->y =v^ffi4/i^pj^c 

^-5. gllE7-i'— yi'K^{t:^2?r-r;^^'{CLTPS->-y 

= 1 mmm^-Nm^m^^i&mmx"i ^vsEA-r 

04 (b) (c^i^i-y-h^-^^-^-sSr 
S<>TPS->y r-vSRlifc, cVD«fe(c:J:oTS i 

02 A^^'is^Yt:^ (fimm G^mmi&u ^h^c 



(3) iRfg^ipg- 1 9 9 7 2 0 
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[0 0 0 4] i^\,^X\ 124 (d) iC7]krrX^icy—hy< 
X LT PMi>- y => 1 «®a5t-NS^i^#j^iii 

(?I24 (e) {OT^J;5jc;FMifeig;jSSffl:«8i:^Mi^ 
10 9 bt^hi-ii, KW i^ffijg 1 0 

[ 0 0 0 5 ] 2>;V^T\ T i (I25^B&) 
^it^fl^fig $ ibfc 2©iigM^Pplr=-/u&(c<toT 

y-;^/Ku--fvfii^i o±, isiu^y- ).^<<5r_>.5 
(o^y 3^^ffi4±(ciB;^,^,^jpv-y f-^ K^^fl? 

*U 04 (f) {ii^-r<t5lcy— ;^/Ku-'1'>'««l 

o±. t5j:t)5y— h>'<^— vscDJKy v-y =">'@ffi4± 

y ■t^'l' KMl l^^U NMOS FET14^# 

So 

[0 0 0 6] 

(a) ~ (f) {c:^Lfc:3^fe-e(i, ^*ie!fe^i«ig^t?'r 

y i^^ Kfl^j^t^Jc^SD^i: LT«ltg^-frSftiJ^7 <!:;iJ 

/h-w>'M«i o{ci3fts->y =>'tro^^^*■|^)-T?ro|?• 
->5ffiiiT-«7?. ^->yf--i' K^i 1 iMiey-^^/Kw 
^vM^i o'p<D'>v =^'^t(D^m\^is\,^x^(D^mm 

F E T I Ds- VDs'RH±<0^|fl^ffi«(Ofir*>Ji;SS •? ^I^S 
v-y-i^-Y hmi 1 by—^/\f^'^:^mi$.l 0^<O'>]) 
^9i:co»5{^^|?-m-'fiSLTV'>-5r t;ei^P>, C(0#S 

[0007] :^^m\±meM^\zm^xfi^ivtL ^<d 
50 -c. ^-rossKjt-r-sirr^sn, im^^JUv-yD'-f ng[ 
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[0 0 0 8] 

[00091 :^:5le^tc*5^t•5M^*:« 2|^roMO SS^' 20 
;:*->'iiAco t # i iiSiftST-^ 2 mmi}(0^n<^^-^ 3f- 

itK^r). •^^^i' t\.itismm(7>m.Ti^{mic-^X'^m 30 

[0 0 10] :^WM{ci6t-f^m7^m3tm'r>MOSm^ 

mt$^mm<Dmmjymx'i-t. ^m&x-^ ^^aA-r 5 
^-isam^Amm^m-oXiyu ='>^±i,c^2(o^jm 

v\ i^'j-f-^ v'w^fm.\z.^mbfi^^mm:ii\^xmtd. 
2(»mmh^m\^x\4^z,<Dx. M^fy^^WL^^-^m, 

•xy^-Y KB^3!i5^2(Offii|^(7):g^^'57'-Ky>":?->'J: 
►)^. itHcJ;f3^^^,^Jlv'y-!J--1' K^roy- K 



#B3¥9 - 1 9 9 7 2 0 
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[0011] 3^^§«{Ct5Jt-5lf*3S4iam(^MO SS¥^ 

=■ vs«_b{c^ 1 (75«6a^?r*i«?i^)7e ^nm^w. 1 

<o«6SaK± i 0 v^y = >'SEw«ga5f-s 5fe(-fi^ofc^ 

^i-vsEA"^ t # i •? -^WtS-x^ 2 mmKD^^mmt:^ Tt- 

^-aA-rSo mi(Dfimmt:m<>xm2(omm^ 

mm^m!& ^ ib tc® 1 <offi»ii*5 j: t^m 2 <Dm^ 
o'm2co$68feBiA^p,^iSffiiiigflis:^j5g-r^, ^(o^. n 

[0012] r »Mit;&i5fe«c<fcti.ii, m i <7?«fe^^<t 

<7>m^-^u^^mi-ftz.i)imx">v ^>-ms.<Dmmw^nh 
^JSv-y-y-'f K^^fl?;^-t-S(7?T\ mmmmtK 

K^i^c ^tcs ^iro^«^<fc9'1':^vaA^m\ 

i-^ii^-^® 1 <7^imm^m l.x4 v^A^n 5 (ox\ 

[00 13] 

x.'om-\^<mn-ri>o mx (a) ~ (d) \^wn\z.ii6 

• lt5»*«2fE®<OSl{it*&S:. 04 (a) ~ (£) 
* Lfct$jK«aj ir NMO S F E T toMiStcilffl L 

3t#^»-||]!fefl^^0iJS:lfe?q-rSfci?)K>iaT-fc5o ceo 
^>»c*5V 4 {c^ Lyhti^jKeoSife^ i: Sj^CS t r ^5 

i4, PS 1 SUM) y 1 

^c^To Tt-f sf-v-SEAO i: # J; iUjgST-NM 2 
S) <73^iM!^Sr^;r>'ttA-r«{c&3toT. rro-f^i-v 
aASr. iy y = y-S^35ffi{c*f ur-Y ?:#f4i){c:iT*> 

[0 0 1 4] •t-'^efc'*)r<?>^»jT'l4. *-f> 124 (a) tc 

v^-cy-h^^t^^a. TKyi/y =I>'m4;il»e>'S-5y— 
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^Sl^m^ilNS^M^^Sr^g;^gS-e'<:3^>'^^A-r■5o 
tc, 04 (b) {c^JcpJcy— h/-?^— ^-SSrSoT 
p^v/y 3>'^1±(C, CVDffiiCioTS i O2 /5» 

\zi:^xy— hy<-^—>' 5(omimc. mi (a) ti^wt? 

[0 0 15J (JcV^-e. 01 (b) \:iX^X'7frrX^K 

tc*i- L-Xm.^-r^^\^Xf£ < . ^J!6(-jT*>jitf r J; 
V\ 1)Um='^^^l'^—%: 5 0 k e V. K— XSSr 2X10 

r K>*f4^T--Y ;r >£tA^m \ (O^ PM y 3 

1 S:7K¥;fe^|S){- 18 0° m&^^txm—(D'< 

tit* t mm\cm^ 7^-7x^{cl-cv^^>(.i *> a^a^^^ e> 
■f, ^*efe-f:^-viiffl!iii)^7o?iemfi!igB{;i*-eiiiiSi- 

izx8 5 o^T-2 o^^Faisgf^su 3fe(--f ^r^aA 

b;itig:jftS<ONS'f;*-i'Ji»e>'i-5^ii«ifei:it5SSK)NM 

LT. rti-f-iijiai (c) \c7f^-r^oiic^m^iSM& 
««2 0 imifeiie»^ffi«2 1 iit^htiii> K 

w 2 2 ^fl^^s, r r x\ r^i^^ixtzyfmm 

iiS^««2l{a. iS52gSco^iiJeife-^';4-i^aASr^4e)iT 

*>iii^^T'fT-o-c*5t), 'Lix\^i:'ox^m^^'^imm. 

coy- h - > 5 fti)cofti]JSdSffii|^ 7 rojUmftiJSefc 

[ 0 0 1 7 J 2fci/>T\ 1 %ea(oS^ro7 s/.fbk^^T? 

2 0^^>rase(O^5fe^^Sr^f^\ i^v>TiS5KilWI«(^T i ^ 

JlE 2 2 ±. *5 J; tl^'^K y -> y 3 i^a^ 4 ±{cii5S4,^,^Jl v- 

^, i^^a.^,^J^v'y-t^'1' Kflgt(D^-eiSKit(7>i:tvs®s 

i±/5^^m^^*U 01 (d) {c^i-J: 5icffii|igM 
7(^Ji^^{a:®Sr^< y-;^/ KU"i' >'®«2 2±. Joi 

yty— >'5(OjKy -vy =i>'^4±{c(7);^^sji» 
-^^«•>y■t^-r k^2 a^r^Lfci^^T-fS-^yi^'i' ks^ 

2 3SrJI5^U ^f:5ie^{c:*5(t-5ig*«llE«cOMOSM 
i|^l*3Sew-M i NMO S F E T 1 5 Sr»S. 



(5) t^^ssf.^- 1 9 9 7 2 0 
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[0 0 1 8 ] rcO<£ pfdLT^ibtlfcNMOS FET 
1 5(c$>oTfi. y->?./KU'<>®^2 2±(7>iS5i«,^ 

M^iftiSSMtg 2 1 coy- S^-?^->-fiil(OffiiJ4SJ: "9^-/ 

K2 3roy— h^-?^-V«i]COffl!lSS>5Haa-*L*;)p54xTV^ 
•5<OT% ^ffii|4S-t?ii5ffll,^->y f--f KlcMMi-^>->y 

mhfi'o. rti.{-J;t)y— hffi-et^^y-i^^. fe 

10 0 191 ^fc. rco±5/ii^Jt*^}c:fcoTfi. ^ 
^>'aA^^*i)fl-^jZi^-T?fT5:ii:(-<fc^?> -vpi.^'irb 
fcftiM^7 cOii:T^ftilgB{cST-^i^^i^!gS«*K 2 1^ 
^^•ri:ii:iiiX'^. Lfc*So-C. «ilS«g7«r-^^^'i: 

LT^(o^{R!itcfl^iis^nfciftis,'^,^JSv'y-t^-f vmi 1 

t). 1^:/5i5'^VFETr*BgS^:''i'5M^^^'^^y^^* 

Siit^,^JS^^tflcOj^{^J;i9. fti|liM7^s^ 
^ilLTt). y-HSST-»^y— i?. FETIds-V 

[00 2 0J 132 (a) ~ (e) fi^^c^B^tCfcltSfg* 
30 :S3fS^(0«ii&^^. 04 (a) ~ (f) {;^.T%L^t¥ 

-mmmm.M^mm-ti>tz.if><omx'h?3. ::(o^!Kc*jv> 
-C04 (a) ~ (f) \z7f:i,itm^<Dmm:mtm^j:^ 

^m-^xiy y =■ ^-ssjijc^ 2 c7)$6iaiisrit^i5g-r-5 

*) . MlEy- h^^i5'->-coiafftiJ(cfcSfiiJ|gM(7)ffiiJg|5 
2 (75$6i!:^;!i>ib7i^,^ 2 coffiiJM^^rJ^fijtr^SXa 
40 h Sr«i^fc-^,-Cfo6. 

[00 2 1] -fTfeip^jrto^iJ-cti, ^-f, 04 (a) (C 

\,^x^-vmi\Mz. ^y '>y ='i'^4d>p>/*sy- 

Stn57 ^ — yu- K^^b^ 2 ^-7;^ ic LT PM-> y =i 
«l^Jim-NS!:^»E!fej4r<gS«-e'1':^i'aAi-S„ 2k 
{C, 04 (b) \Z7T^-r£.0\^V—h^<^—>'S^m-oX 
PSiv-y =i>'SSlJb(C, CVD&iCio-CS iOz 54^ 
50 b*«^fbli[6S:ii^Jl^figU $bJ-04 (c) 



(6) 
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[00 2 2] 9i\^^X\ 02 (a) \C7M-^f> l'^— h ^< 

:^mcn^o *fc, -r3^>'^3EA*#^:LT^*, 10 

m^^mit LTA inifia^^^yl'df — iSr 5 O k 

e V. K— Xfi^4 X 1 0 15 c m-2i-r-5o 
[0 0 2 3] JSfeV^f. 02 (b) {;i^i5{-. -J^— h 

CVDj^dioTS iOa Ji^b^i-S^ 2 W^^bM 

O'er- 2 0 ^^■ra^f^3a L, :$feli'l' ^r^'ttA Ufcigjg 

e.7S:S^iiJEifei:S:?S<4^t;^*. tt»^1i-ic ^L,T, r 20 

*x{c:J:i9|g2 (c) {c^i^-r<t5(-^if€^ilS:«g^^«S3 0 

*S3 2Sii^^«„ 
10 0 2 41 ^i^>X\ nmm 2 (75®E'fliK2 5 ^S^&t^-Y 

(d) ic^-TJ; hv^^— ^'SWjSfftijtcfoSffiilS 

ffil 7 romfc^ 2 (O^b^ 2 5 A> ib jSjS* 2 rofflll^ 2 

-C-2 0f>KSa(^J5tjf^?rm\ ig!V>T«e5Ki: Plater i 

e.{-2©pgM^^T^->'i-S(cj;<3-cy-;=^/ K w > 

iJi*>p3:m^Bft*u 112 (e) {c^-ripi-fflini^ 
7.^2 mmm 2 e (oj^mm^m < y-^/ k w 

^■e^v'Uf-'Y K^3 3S:fl?^U 3p:5!?^tc*3»t-5tS* 40 
«llE«c(7>MO SMi<^(*^Sro— ^Jt?S:SNMOS 
PET 1 6§r#S„ 

[0 0 2 5] rcoiptCLTW^ttycNMOS PET 
1 6 {CfcoTt, V—y^/ KU"< >^*Se3 2 iOJ^Bi,^ 

v- y ij-f 3 3 CO h / ^• - :ym<r>mmK tJ^ 
r: i: < ^*iE^ig«®« 8 1 ^mi^-^msMi$. 9 1 

-^y i?--r Kfll3 3 coy— ^-'^•:?-MRlm«>6^S•^i•L 
ist>^4x-Cv^ScD-C, ^{RiJiS-t?iiiBl,^.->-y-i^-l' Ktc^-f 
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F E T I DS-VDs^<^Bmmi^<OiLh±ti I? ^ 
100 2 6J ^fc. r(75±p!^iSS!it*fei-feoTfi, 

m2(7mmm2 6 t^m^^^xij^^cox. ^f^^t^^isim 
^^m-yv f-'i' K^3 3 2 h 

M->y-iJ-^ K^3 3roy-h^<^-:/MtOftiJffi^, :1=:M 
^ii5iS^3 l««tp{c{S||(c^@$-tirSCt:6S-C^So 
[00271 $ «i§*T-»i'1':*-Vi^^co^iK«S 

*iE<73^ffi, *3<to:j}^y v-y ^fvmffi i'^-y-nMU) 4 
icx-oxztih^mofc^mx. -ri^i:i:>^m2(Dmim 
-T-^6<)f-s^7:ci«W!.'^,^JSv'y-y--r k^3 3^fl^fiici- 
«2 5»)i:^^lriii:{cii^rii;i±<}. #^->yif--f k^l 

H-rS. -/-hJSg-ecog^y-^, FETlDs-Vi>s«f 
tsi^X'tSo 

[00281 i&*3, 0 2 (C^ Lfc^a|-CH, SiSltf -r :t 

>'aA-rSXS, h^^^->'5*5j:imiJM^7trS 
or v-y =■ >'S;K±Jim 2 co^YbS^ 2 5 $r*i^^S 

^{1:^2 5 ix^i^^^-r s r i: j:oTffii|^ 

7 coftiigBfcs 2 (7>ffiiiii^ 2 6 ^^m.-r^ T.m^. r com 

icn-otziiK IS*Ja3lEiE(7)j«P^^c^o^^T^i, ^2(7?^ 
<bli[Sr*jffiS-rsxSi:. m2<D®j{b(^SrM:3&tt3i3,5^v 
^■rs r ir (c J:oT^ 2 (7^ifLmfm^mf^-ri>T.^t Sr. 
iiijgST-f :^>-aAi-SXSi:. f^SidiS^^M^ 
tt{t;(^XSi(7?^(cfT5. fcsv^ji, S9l5-ocoxS 
Sr. t0aS«wJ:^^Mfeiffitt^t:£OXSi. l«it,'^>^JS^ 

[002 91 03 (a) ~ (e) Ji5^^?^tc43»tSfi* 

«4|E«6(73i!|j&*-ffi§r. 04 (a) ~ (f) {C^L:fet¥ 

5K^j t i^^{cNMo s PET <DmMz.mm \^tz.m^(D 

— IUS?l?^JSrtftl^-rSfc*e)CO0t?fe5o rco^aiTfi. 

04 (a) {C^Ufcri:<t¥*tl^^{cLT. P 
Sv-y 3>'SiKltcP!>3iyu (0^1®) , 7^-— /I'K^ 
■fbM2S:J^^U 2*:v>T-^^-h®5fklK3. sKyv-yav- 
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-r^t-vitTv-i-^o 04 (b) (c^-T-t 9 1--/- h 
i^5?rlgoTP^v-U =i>'^l_hic, CVDfe 

fcioTs iOz f>^htj:i>mm (mKDm^iJiX) 

[00 301 ^V^T% 03 (a) {CTr:^- i 5 y- h 
Mi^V = 1 mc-Nm<0^mi^%:lmWkmX'-( :t>'&. 
(o^m^^mmi-i. y- H ^^^^ 5 i ^<^ia}ftij|gicfl^j,fe 

3 (b) iZ7Frrx^\^mwmi(^miM6&m-:>rcv 

DmzH'O. S iOz ;6^?>^^.5^2(7)^{t^ m2<7)ft& 
mm 3 5^ii:^6 0nmSS{;:ifR»i^^S, 
[00 3 11 J!»:V^T% PMjxy SrNz #ffl^ 

{CT8 5 o'CT-2 o^^r^gai^au m-^^i-'^itx 
Lx. ztiiz^<om3 (c) ic^-ra^ic^n^m^ 

W ^««c4 2^fl^^-r^o S2(75^-fb^3 5 

J3 1 ro^-ftffiS 6 JdJt UrSfStti' :*->'3^ •> ^ 

i;J;-5^:fr^±^•>9^>-^/^^T5r i:(c:<t'9. 123 (d) 

ioitJ!^ 2(7)^^1^ 3 5 35>f>?^iSffl!lMIK3 6 5r?^^ 

2), rr-e. #^>tb-5ffii]|gJi3 6{4, y— hx-;^— ^-5 

[ 0 0 3 2 1 * LT, 1 -yitTKmrnx- 
2 os>fflascoa6j%srfTV\ ^s^v^T^^3t5^:l^«^c:T i ^ 

i±*-^>ms:^5feu 0 3 (e) \z7rrrx^\cmmm 
7. m2 c:)mmm 2 e (7>MfS.i<Lm^^x v—^/ v u-i 

®S4 ±{cro;^^;m^.^JS->y •i^'f k^4 3 ^« l/c4^ 

^T-sg->y-!^-r K4 3^JI?J5gU *^BJ(c*5(t5W*« 
ETl 7S:#<5o 



(7) ilfga^S - 1 9 9 7 2 0 
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[0 0 3 31 rw<t 5(-bT»e>tUfcNMOS FET 
1 7{;ifcoT>b. y-;=^/FU'YV««4 2J;C0Siltt-^ 

v'yf-W' KIR4 3(0^^-h^^^'->"fti|roffi«^Mti:B-lirL 
5 jyy ^^(7)^iNEi^jgS;iS, 5 y ^^^+^m^ 
10 FET lDs-VDs^<^^*fl^«<^a:*>-tA^'3^ 

[0 0 3 41 :i(7?i;p/'j:Siig:3^{;ifcoT»4. ^ 
1 (T^Yt:^ 6 ± J; 9 ^m^i:^m&r'^ :^:^ttA-r S <7> 

y lciO*Jl|fem*jiitfri::65T'^S, 

T. ^l(^^'fUg6*5it5|g2coe?-fklR3 5d>e>*SfM 

^^3 6 ^m^u ^mmms e Sr@itfc4^^T-i^isi'^, 

^J^v-y-t^-f K^4 3^Ji^i,£t-'5cOT% S^<H!l^3 6 

»?>*X.SigiifflL^,^JS'>y-^'(' KSg4 3roy-h/<i? 

[0 0 3 51 *fc. f^l(DmH:J^6±X'0-^:t>'i^^ 
m\ ■r'il:>*,^irog^fbBl6SriibT-f3t->'aEASrfT 

—i^^imtt^ ^tTb^X^^ ri^^cJ; »J y— 

30 vstgi 4 2 \zi^-rmmz^i&ti:m6u^^ > y •tn' k 
s^y^i-^ 4'-w:$^^-v>t!g®i- 

[0 0 3 61 $?>t-> 0 2{c:;^Lfc0iJilRl1ll{C, -fjj-^ 
6*3j;Ot^2co^-ftM3 5{cj;(?. y— ^/KU-fVfl? 

fi£^!£®^<7>sffi*5j;usd<y v-y ='>'®® (-/- hmm 
»^.^js->y f'-Y K^4 3 ^fl^j$-rs r ir^a^T-t ^ r 
m2 5(Dm^^^'S.Km^zt\ci:<o. #^->y1^-r Kft 

y-:^/ K f-Y 3 2 cD^:£fe*t$r«i;t •& i (Kl^ 
H-ra. y-hi:^X<Dm^V-^. FETIds-Vds«f 
50 bii^X'i^„ 
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[0 0 3 7] /iib\ la 3 t^jF Lfc^Rj-eii, i&mxti:hx^ 

SSr. mi®E^t:BI6SrSoTCVDi£{cJ;«?, S i O2 

^j*-t-2.xat, iUiML'^^^SrJ^^SXStrora 
[0 0 3 8] ^fc. 5f:^^»c*5»t-5IW*:3Sifa^(DMO 

[0 0 3 9] ^fc. miScO|l5£Ji^^^!lT'(i. :^T*^§^ 
^^Lfc:d5. PMOS FETWSJifcJ^Jdiigffl-rsr 
mx\t. ±X-L-D-Dm/k<mAOSFET<om^^^m 

DDDfllifecD'l3W(;ii3v>Tt>igffl-5rtg"efe»), ^^{c:-/ 

imX'\i. i^,^,^Jgi: LTT i {.f-^i^) Srfflv^yt 
Mo (^y:/T-'>') w (^'^'^;^'r>') Srfflv^-Srt 

[0040] 

« 1 IE«fe(7?MO S ®iJ^^*:igef±. i^SL^&Jg ■> y 

h«-C-CO^y F ET I DS-VDs#*4<Oi!SJi^M 

[004 1] l»;ft«2ia«roMO SSi»^<*3ge(7>liit 



(8) ' ^#^¥9 - 1 9 9 7 2 0 
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*>ii^T-fT p r i: J: , ^<o||ft«yg(c J; S^YtJc J; 

oT-7;^i^ i L/c1KiJMfl^(75ii:T^1-fii]g|5t-*T'^ii5E^ii?S 

ir LT^?:<0^ftiIfcfl^>**tvf::iiiiffl!.^.^JSl->y f-'f 
mm>\mWi^^^^ti>^X^. rtbicJ;f9BtnEfS3R« 

10 tSo 

[004 2] if*3i3ie«(OMo sM^^f*;^ero»3g 
^$ttSiiifflL^,^m->yf-'i' m^B2roftiiigj^co6$ 

20 rtticJ:t)«fnEli*«ilE«roMOSSi|^ft^g 

( O 0 .4 3 J it*«4 IB««MO Sffii#^<*:^S<^Mit 

*it. ^l(^iffe^*3±tJ5®2w*^feBI;i^e>'t-5 

mmm^m)^\^. mmw^^mmz'^mxmL^.^mi^ 

#p5ti.Sii!iH.'fe^li->yi>--r' V^f—V^"^^ 

^^wmw^M^\zmm-^z.ht''X^^, */c. ^1 

?)^i$-mm(r>m^m±<Di-£hr:>^^n^^^tt^xt 
[ia®c7?^W<stft?^] 

[011 (a) ~ (d) »±:*:^Wfc*3lt'5IS*«2lS© 

mi>^mm-r^itiir>(7>wnmmmmxh^. 

50 [0 2] (a) ~ (e) {«!:^l^fc*Jlt-5lt*JS3S^ 



(9) 



#B3¥9 - 1 9 9 7 2 0 
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lias] (a) ~ (e) l«i:^?^fc:*5ltSIS*«4ia«& 

[04] (a) ~ (f) imjti(OMosm^i^mm<D 

1 p^v-yn^'StR 

3 y-hm^m 
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5 y- h^-?^— 

6 mm (mm 

8, 2 0, 3 0, 4 0 

9, 2 1. 3 1, 4 1 ^m.^^im.^m 

1 0, 2 2, 3 2, 4 2 y— ;^/'KW>'^ 

1 1, 2 3, 3 3, 4 3 ii;Bt,^,^g->yi^^ Kl 

14, 15, 16, 17 NMOS FET 

10 2 5 m2<m.'(m {fS2<Dmmm 

2 6 ^2(D{R11M^ 

3 5 tR2<r>mim (m2<Dmmm 



(a) 




2 ^^-/l-KIWbK 



1 P3U^'J3 



(a) 



[1^2] 



5 V-t-f^»-> 




1 PS-VVn^BC 



(b) 



(c) 



Z 7 3 4 7 




2 1 ^^lt«iK»SmEl 




22 



1 5 NMOS FET 



"21J "20j 



(b) 



(c) 



(d) 



37 2 5 a(i2rattflgfi 





1 6 NMOS FET 



(1 0) 



^m^9- 19 9 7 2 0 



[1^3] 



im4] 



5 

3 ^-hlBt<m 



(a) 



(b) 



(c) 



(d) 



(e) 



6 SR1«»ibR 



3 5 KZOKftH 




I 1 ^F^ma^ffitt 
3 6 , ^ ^ 3 6 fiBSi 




3 6 4 3 3 6 

4 3 \ C ^ 4 3 Httjfi^Ryyir-f 

-nr NMOS FET 




(b) 



(c) 



(d) 



(e) 



(f ) 2 




9 8, 

1 0 ^^-^ I 0 
3 4 11 





14NMOS FET 



.9 8 8 
10 10 



(51) Int. CI. 6 
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